We are developing a gradationally controlled voltage inverter without output transformers for LSM in the Maglev Line. In this paper, it is first demonstrated that the gradationally controlled voltage inverter can suppress current waveform distortions with PWM control even at low frequencies in an experimental inverter model. Furthermore, we propose an active cancellation method for the zero-sequence voltage which adjusts the sum of the three-phase voltages to zero giving the advantages of a small-step and flexible output voltage. We also demonstrate that the zero-sequence current was reduced to 10% in the inverter model with the active cancellation method under the experimental condition that the output filter inductance was 2 mH, 1/25 the inductance of the common filter in the Yamanashi Maglev system. LSM PWM EMI
The converter used in the Yamanashi Maglev system is progressing magnificently, although the converter, which has PWM inverters connected in series by output transformers, has some points which can be improved. One is that the transfer switch and transformers are costly and require large spaces. The other is that a large filter is required to restrain the zero-sequence current which occurs through the cable capacitance because the total voltage of the three phases that the inverter outputs is not zero volts.
We are developing a gradationally controlled voltage inverter without transformers for the Maglev system. It has one set of threephase, 3-level inverters and three sets of 7-level single-phase inverters, which are connected in series. The gradationally controlled voltage inverter can output 21 gradational voltage levels. It can also be expected that its zero-sequence output voltage will be less because of its highly accurate output voltage waveform.
In this paper, it is first demostrated that the gradationally controlled voltage inverter can improve the current waveform distortions with PWM control in low frequency bands.
Furthermore, we propose an active cancellation method for the zero-sequence voltage (ACZS) which adjusts the sum of the 3-phase voltages to zero. We also demonstrated that the zero-sequence current was reduced to 10% in the experimental inverter model by Vol.113, No.3, pp.40-47 (1993) IA, Vol.123, No.9, pp.1012 -1020 (2003 (in Japanese) , D, 123, 9, pp.1012-1020 (2003-9) 
